Regression of pressure overload-induced left ventricular hypertrophy in mice.
As a prelude to investigating the mechanism of regression of pressure overload-induced left ventricular (LV) hypertrophy (LVH), we studied the time course for the development and subsequent regression of LVH as well as accompanying alterations in cardiac function, histology, and gene expression. Mice were subjected to aortic banding for 4 or 8 wk to establish LVH, and regression was initiated by release of aortic banding for 6 wk. Progressive increase in LV mass and gradual chamber dilatation and dysfunction occurred after aortic banding. LVH was also associated with myocyte enlargement, interstitial fibrosis, and enhanced expression of atrial natriuretic peptide, collagen I, collagen III, and matrix metalloproteinase-2 but suppressed expression of alpha-myosin heavy chain and sarcoplasmic reticulum Ca(2+)-ATPase. Aortic debanding completely or partially reversed LVH, chamber dilatation and dysfunction, myocyte size, interstitial fibrosis, and gene expression pattern, each with a distinct time course. The extent of LVH regression was dependent on the duration of pressure overload, evidenced by the fact that restoration of LV structure and function was complete in animals subjected to 4 wk of aortic banding but incomplete in animals subjected to 8 wk of aortic banding. In conclusion, LVH regression comprises a variety of morphological, functional, and genetic components that show distinct time courses. A longer period of pressure overload is associated with a slower rate of LVH regression.